Scheme S1. Synthetic scheme for V 2+ ZI-n.
3-Bromo-N-dodecyl propane amine
A solution of dodecyl amine (3.25 g; 18 mmol) and triethylamine (2.4 ml; 18 mmol) in N,N-dimethylformamide (20 ml) was added dropwise to the solution of 3-bromopropionyl chloride in N,N-dimethylformamide (20 ml) at 0 °C. The mixture was stirred for 4h at room temperature. Then water and ethyl acetate were added to the mixture, and organic phase was separated with water phase. After the resulting organic phase was dried over MgSO4, the solution was evaporated. The crude product was purified be flash column chromatography (silica gel, eluent: chloroform/methanol = 19/1) to give 3-bromo-N-dodecyl propane amine (5.2 g; 16 mmol 89%) as a white solid.
1 H NMR (400 MHz, CDCl3): δ = 5.62 (d, J = 10.0 Hz, 1H), 3.81 (t, J = 4.3 Hz, 1H), 3.28 (t, J = 6.8 Hz, 2H), 2.6 (t, J = 4.3 Hz, 1H), 1.51-1.25 (m, 22H), 0.88 (t, J = 9.2 Hz, 3H).
[1-(3-(Dodecylamino)-3-oxopropyl)-[4,4'-bipyridin]-1-ium] [bis((trifluoromethyl)sulfonyl)amide]
4,4'-Bipyridyl (3.8 g; 24 mmol) was added to the solution of 3-bromo-N-dodecyl propane amine (5.2 g; 16 mmol) in acetonitrile (20 ml). The mixture was stirred vigorously for 6h under reflux. Then the acetonitrile was removed by rotary evaporation, and crude product was stirred for 48h with excess amount of lithium bis((trifluoromethyl)sulfonyl)imide (LiTf2N) in chloroform and water solution. The organic phase was separated and dried over MgSO4. The insoluble material was filtered off through filter paper. The filtrate was concentrated by using rotary evaporator. 1,3-Propanesultone (0.83g; 6.8 mmol) was added to a solution of [1-(3- 
Lyotropic liquid-crystalline behaviors of V 2+ ZI-16/HTf2N
In an aim to confirm the exhibition of Cubbi, lyotropic LC behavior of V 2+ ZI-16/HTf2N is also examined by using water as solvent. Hydrated V 2+ ZI-16/HTf2N mixtures (water contents = 5-10 wt%) show Col phases from approximately 30 to 90 °C and Cubbi phase from over 90°C. Interestingly on the cooling process, mosaic-textures were observed. It is a characteristic behavior for the formation of Col phases via cubic phases. 
8-2. DSC measurements V 2+ ZI-n and V 2+ ZI-n/HTf2N.
Whereas pristine V 2+ ZI-n show crystallization ( Figure SX) , V 2+ ZI-n/HTf2N mixtures show glassification at around 0 °C ( Figure SX) . Generally, liquid-crystalline zwitterions tend to exhibit crystallization owing to strong electrostatic interaction, and also HTf2N is crystal at ambient temperature and pressure. However, they exhibit liquid crystalline behavior making homogeneous mixtures. The reason of decreasing crystallinity of two components is that ion-exchange reaction occurs according to Hard-Soft Acid-Base theory: the viologen dication moiety preferentially forms ion pair with two Tf2N anions and the sulfonate anion forms ion pairs with proton. 
10-2. Experimental way and POM pictures.

Ion conduction measurement for V 2+ ZI-12/HTf2N mixture
